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Scan-Only Surveys
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Scenario B
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“A common practice in the past has been to select a
measurement method based on the minimum detectable
concentration (MDC), which is defined in Section 7.5. For
example, MARSSIM (2002) says:

During survey design, it is generally considered good practice
to select a measurement system with an MDC between 10-
50% of the DCGL [action level].

Such guidance implicitly recognizes that for cases when the
decision to be made concerns the mean of a population that
is represented by multiple measurements, criteria based on
the MDC may not be sufficient and a somewhat more
stringent requirement is needed. The requirement that the
MDC (approximately 3-5 times o,,) be 10% to 50% of the
action level is tantamount to requiring that o,, be 0.02 to 0.17
times the action level — in other words, the relative standard
deviation should be approximately 10% at the action level.
However, the concentration at which the relative standard
deviation is 10% is the MQC when k, assumes its
conventional value of 10.”
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Charge Question
2.3

Added Examples

Example 5: Use of WRS Test under Scenario B

A site has 14 survey units and 1 reference area in a building, and the same measurement
method is used to perform measurements in each survey unit and the reference area. The
radionuclide is present in background at a level of 100 £ 15 becquerels/meter squared
(Bg/m?) (1¢). The standard deviation of the radionuclide in the survey area is 40 Bg/m?,
based on previous survey results for the same or similar radionuclide distribution. When the
estimated standard deviation in the reference area and the survey units are different, the
larger value, 40 Bg/m? in this example, should be used to calculate the relative shift. During
the Data Quality Objective process, Scenario B is selecied because the release criterion for
the site is no residual radioactive material above background. The discrimination limit is
selected to be 220 Bg/m? as a stakeholder agreed-upon starting point for developing an
acceptable survey design, and Type | and Type Il error values (¢ and §) of 0.05 are selected.
Determine the number of data points to be obtained from the reference area and from each of
the survey units for the statistical tests.

The value of the relative shift for the reference area, A/g, is (220 — 100)/40, or 3.0. The
number of data points can be obtained directly from Table 5.2. Fora = 0.05, § = 0.05, and
A/e = 3.0, a value of 10 is obtained for N /2. The table value has already been increased by
20 percent to account for missing or unusable data.
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Lower Bound of

the Gray Region

lower bound of the gray region
(LBGR): The radionuclide
concentration or level of radioactivity
that corresponds with the lowest
value in the range where the
consequence of decision errors is
relatively minor. For Scenario A, the
LBGR is chosen to represent a
conservative estimate of the
concentration of residual radioactive
material.
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C h a rge Qu e St | O n Table 0.4: lllustrative Examples of Outdoor Area Factors®
3.2

1,000 3,000 10,000

H1Am 120 42 14 51 18 12 1.0 1.0 1.0

80Co 97 4.4 2.1 1.5 1.2 1.1 1.1 1.0 1.0
Area Fa ctors 137Cs 11 | 49 | 24 | 18 14 12 1.1 11 10

B3N 1600 | 540 190 56 17 56 1.7 1.5 1.0

23Ra & progeny 60 23 85 34 1.2 1.1 1.0 1.0 1.0

wiradon

2BRa & progeny, 25 11 53 36 27 1.9 1.0 1.0 1.0

wio radon

232Th & progeny 19 86 42 3.0 22 16 1.0 1.0 1.0

2381 89 41 21 15 11 44 13 1.0 1.0
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